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fo 10.17— 1 €&l G % 1o7¢ A1eM H Fcd IRE % 148707 8 A1% T



7%!3/1018 e al

AT W FS 3

ol 3UTsY & STkt

U f3terht gwT fafer=
ST St et Seam
F 3 TE= F fore
fora ST TeRaT B1 A

T %1% (Phyphox)
T & SHTfeTeny
(Audioscope)EBT@?ﬁ“T
HTd g AT HIe
o W 10,18
ST TS T B 7, o
I T I ¢ Tk Ig &gty
ST U &I AT Al 2

' aqz}waﬁm9
(190) srier

10.6 & T o AT

10.6.1 TETEH, ST IR ATIARTA
T3, 1 e TElt TR o forwer § i fomert 3wnT eafsr atr o1 aviT & &
%q%mw%ﬁwmffﬁmﬁwﬁ%maﬁaﬁaﬁww
TETEE (wavelength) &1 ST 21 39 7 10.18 ﬁmw%waﬁaﬁtm
TTeed ST &1 eafd T quIE TS &1 TR hl WH=Id: A (ﬁ%a&*&tﬁ@)m
I SITAT 21 ST SI AT e (m)

AT T T Tk 3T ANIAIVT (characteristic), Tsh THT T 2 ST I STl &

= o STar earfy o foreft w4 foret FfRere vt & TToRlt 2 38 T W ATe

% e § i fehaHT STedl-STee! arar 82 foret & 715 feafa w areay =1 o9eer

b by | AT SATRIoRCH (STTT) H A (7T relT Tt 2 fohell fere feig o Ares o6 e i
byl TR STfeehad O SIFaW S OH: SRR (ST 36 fIeId:) T s gRed s Th
R fe R 0 ST (oscillation) BIelT €

Toreft forret foig e ifer 3oTS o Brfedt o Gl ohl S, €alfy qim sht srrarfr
(frequency) FEATT 2l T8 HWRIG: v (I & =T) FRT FEUA ForaT ST 21
TR S| AT Tl Hohe (< T s ') & o BT (rieh Hz) +ft ot e 2

forelt Fiftera fofig W o % W& OO dIeW H o ATl §9T R adT 6
ATSART (time period) FaT ST g1 T 3T TGRS Tdleh T FRT &
foraT STTaT R1 39T SI AT W () 2

STeIdehTe S TN Toh-GB 6 SYcshH BId & & TTeIdehled o Hd ST
1 O 3= Bl 2

1

V= (10.1)

AT i GTg <7 dref! eafar grt: stes Trafat i e €t €
i 59 ol U2 & TR (STTANT 10.1.1) ST 7@ & IS SIS T
Tehal AT T &af T 3 ST TehelT 2

fsraTeReTa 10.7—a31TeT, w=T R (Fevia fRameRem)
7 TorameReITd fR1eTeh ol QT H Ueh shefl §HE fShareheiTy o &9 H i ol weqfel
EAS G
1. et Aramge ToT, S8 BIEHIET (Phyphox) T SUANT SHIFSTT ST &gt sht
SRR Sl TE=T T Hohl UT | “3HTTSAT Targw” forhed T START hIfSIg
ST ST <Rl 7T o &9 H S7ET 86 (Hz) § Yafid shiaT 2
2. Efid & @ EWr, U, M, qr, v, v, 0, @r & U & o1 Uk o
=T SRATH ShiTSTT ST 37 Tl shi S~ shid ¥ GEL BIF 0 “Tfsieh” a1 ‘2
SFRIET U 3T IR ShITSTT| 36k | & STTIRH ehiToT, foh Seieh X o
3 B W TR fore Wbt uftafeda gt 22
3. Hfid o Yedish TR o AiTehe ST A ol tfsrer e ifs
4. | T S o ATHET Tedsh T T ST T STAT J1f hiTo1g SR 3hT
T AT SHITSTT) T AT Sh1s TTA& (pattern) fawams <ar 2



5. Ifg 19t aoft 3R Hiamser STfd Tl T ST ST foharT 72T &t 9| el o fote
ST ST Al T Hifey)

39 TopamehetTd & ST e foa & fof | e o forg smmafar =aw @ ofiv efftfit
3T T o foTu s1geft 21 Hfid o Tedieh Ta 3t wah fafise straf a1t © forereh s gaeht
eaf i Breft 21 311 317 eafat 31 a1 firsit oft amoft oy sy fereli ot g oft 39 vy
% T T Hohd 2
IETET0T 10.1 — I foreft < 178 feorfar § 2 Y & 10 =Fca e 810 & a4 (i) safy aim hy
ST S (if) $Hh AT e 1 Tewer Hifo]
m_wﬁatnaﬁmﬁrm%%siz

S

fopeft & 71 ferfar W whet TR S H @ Em = S =0.28

10
7. ToRaTRATd 10.1 T U8t Ush 9IR HIE € o€ o A1 36 99T
Tt WS S F Y ALY FT IAAT WE ST A WE I A E
T 4 3Afersh ot o AT €2 AlS BT, 9 Yt WS oS gR ZERERAN pLERERAN
3cq At I AT TR ATl HI W S ZRT 3 &af : y N p
T STTafT U STTadeRTe 9 TR Feh i By 22 T o
8. fa oy & Wit Ueh el Tedt oh ST e g 3o eaf ad
1 AT 20 Hz 2 aF foree wftt fire fopaw Siem qof e 2 0 15 30 4

.5
9. =ATEY o 10.19 & SATeRg gRT FRea et aiet a1 o et _ 0 (em)
FATR? =7 10.19— &ai4 T 1 TG &0

10.6.2 £ TETT T HATATH AR drerar

foreft mrem & eafe e iR fore g
ocd % Sl & ®9 § FEid Bl 21 e
TUT T T (amplitude) 3NEA Sca
1 T H HUST (AT foer) § 9 %
e § B 1T STt gREdT 1 e [

H qftad fere SraT 8 a 7T ot ST off
FeTEaT e (e 10.20)1

foreft o b TR 37 3T T Anfed JE— (@) F== ST @
ol § T9E H Feler BT 2| AR TR o 10.20— &3 @i

ST T S STRITH Tt T 2l e 5 STfereh Jostt et et 2l S foraTehetd 10.6 3 @ st
G €| STel ©Tq shi i< U 3ATereh Irfefed & TETT fef=lT SITelT € il TRl HTE oh sholl shi Aereh
Tt RN Bt & foreeh ror o 7ot arex fufa @ s1fes fowenfua g 8 afomreey
T 31 WiE o O T HTATH &G ST § ST SIS o & SAfeeh TS 0o Il o

& HeoT <l 91T 3 ieard Uehich &Ihet © Ushish THY U He{d &1 dTeit &af Sl
T T ot eae ot drerar (intensity) FEd 2l




S-S IS A qOT S EIA W G AT F A TS Je &he H
St St ® (R 10.21) iR Sett TXfard &t =it 38t et oht S|
AT Teh e &H6e H hel STl €1 37ef: Fid 8 gl gt 0 =il sh fisrelt #
Hrf} BTt 21 3 AT S e STRTH o |1 S Biell & 7ok ot e Lt
& 3 cfterT < B & O e g qeh T R Eekd B

o 10.21 — 0 % w11 TER &% 10.6.3 &t <Al TTed

H et g5 et it wafy 1 =Tt I8 Fwiidt & R ety adt arem § et e i & defa A
22 wffed iR fore o Tewl &1 =Tt T Uk UH Wi % ® § gHg Tohd
& 5 7 i st R fof wreem o weea-faemy forat e nifar & o1 /e ©) eafr <
=TA (speed ofsound)aﬁwaﬁ%mﬁ@nﬁa%mm%ﬁaﬁwaﬁéﬁg
SR — ST (3120 1) Uehich THT § G LT 2|

foreft &t 13 STTafT SRl eaf AT o ToTU 3T ST =711 (3T2raT &1 ShHTTA TTaT) oh Hed hi
0 e qresd (1) Bl 21 T Foret foredsy 5T ueh S1rad shret (7)) o =reft 7€ 3 et 7

39 TR &1 ol =T (v) o e saerd foram ST dehaT & —

A
W—W — U—?

T S & T Smaf v=%(wﬁw1o.1), I

vV=A XV (10.2)

T = qTeed x AR
e Y =ITeT 3 ATery ot it et e 7 e St 21 9% S § Her 371k ot
fq @, gai § Ied et 7fq & 3 et § gey et 7fd & 7o St 21 33T o forg
ST H AT ol AT, AT H A I AT 6 4 S A7 A Bicil 8| RO SHET § et

T =T, AR A 6T =T | 15 | 20 AT AR B 8
AR W A A AT AT S SATEAT T I T 81 S S e T STere AT §
T A & EA ol AT H g BT 8l TR o AT — 0°C WX I A | LA hl =

TTHT 331 m s 322 °C WATHT 344 m s et 2

T BT
?’jaﬁ 2 A
i S amay, si i
I | e i > o . . -
° 1T am o wifer rfkrenitsr et & eafy < =er sheret ez ot ot et & 7€ eat %
R i roreT e O ek T bt 31 AR v g o sty afafa S & o arem

ﬁ“?@"”ﬁw 3 afy T 1 TRER Rl € & T e o1 =Tt o el 21 o e et
ST 15 IR S Hy T SFereT SRR ST =T Yo & ST o ekl £
EIGREIERCIR)

& Hftel s

FIGEEATAR?  IATEUT 10.2 — HIAT H Eaf ohT 2/l i1 TRE T 20 Hz | 20 kHz BIAT 81 ag H 57
AN IWH AN SHT ST ok T AITE T 82 AT H A 6T =1 344 m s T START 4
LIS S — qaIeE (1), AR (v) SR AT (v) T T HT I R Al

T H = = AR x TG

' aqz}waﬁm9
(196) srer



& e 1= qar & A

c 344ms™
i) v =20 Hz & fag A= ZOI:*S =17.2m
-1
(i) v =20kHz=20000 Hz%faw 2= ;’éﬁ(}%= 0.0172m=1.72cm

IR H A shT SN (i) 20 Hz o 6T qTesd 17.2 m 37 (ii) 20000 Hz 3 T 1.72 cm
IETEXOT 10.3 — HEil 1 TTSTISTES & WA TS 6l &4 & Y& qfed ohl =weh @ ot &
RATTeh TohTT 31 T | eaf sigd effe Tfd & 7o sl 81 Afe afed sht = 3@ 3R
TS G o6 HE o1 GHATGUS 5 s /9T ST @ ot died e sht gl shr ST oy a1
T &gt T =TT 340 m s~ T ITANT hifoTw) 7 AT {3 JhTeT (AT = 300000 km s™')
T T Teohiet TgadT 2

SH—gll= vxt=340ms"' x55=1700m

TFST-TTe ST 1.7 km 5T g0 T BT &

IETE0T 10.4— WA 0 o sy ar & e g
(ot 10.22) & zaeht qimesd g i) afe @er & ety = GEEY A
5000 m s~ & T FHAT ST 3TN SIS T TFEHTH IS
I — AT (Fol 10.22) T d@mesd 4 =50 m

THIERTOT (10.2) o ST & &af a1 i STgfa =

= 0 25 50 75
V:K:F’Ooo%:lool—lz aﬁ(m)

o 10.22— €afa a1 &1 3Ty &9
GUIHOT (10.1) T STFT F G & T T ST

1= 1 =0.01s
v 100Hz

@I HITeT 3R Farsy

10. et 10.1 ATIHESHR 3T TR e ATEAHT § eaf it =1 gt 2
ATfeTeRT 10.1— 15 °C W farfer areawi # eafr & =rer

T=

4 3TEAT gaT/ATEaH ST AT A
3| L) 5000 m s
EC) S~ 1500 m s
-1

N E) CIR| 340mss )

T 37T Tt e -y wrer f ea i o et shl e shifeTg)
(i) I H eaf st =T o Hre ST | et i =]
(i) T | &afs st =ret o drver Wie ¥ eafd Y =l




11. forelt g I LA AT st Al STS h AT g
A Trgm 340 m A W waEg & [T
(e 10. 23)1 TS ATE W AT 1 Tt @
3Tt ekt i e o FE g @ e wwer ) | e
T 31 R 10,1 B A e A A e
ey o AT ¥ W S e A (7 10.23— T T Ay % wem &
o SR T ¥ T & e A Ay (G T A o ] G <A
e o FHY ST T TR shiTSTT) SRl 38eh [oTT 1T SAT-a o We STt i1 §wd gRTI?
(31 AT 3T ToIh-T21e G o 3ok Heal HH-H-3 0.1 s 3T T S SHT A1) )

10.6.4 AT ERT e {A-Ter

Taf % iifeh 07, S/ — STTad i, TOTLE, g, ST SR =t guieafid § o
3 AT+t ST Wl ) AT €t bt ST el ohl Wioha Sferaf-s Bt 81 eat wafeft
TS ST, et S ATce S ITea1 ST Avd fohaT ST & ekt sitfes 7o & 13 '3t
ety 7 2T 2

GIE]

3 il ST T WS S TR (pitch) FEATAT 81 FHIA: 0T HoraET ea T,
S — Wi A7 AR A A 3T aRe A A Fedrd 8 gl AR T e,
AT T T TSRS 1A | <t TSIHT sl aicd o BidT 2| TTHTIG; 399 dicd
ATt eafat i STaftr o= Bl & 31T 0 qiea areft saf-= i A w g 81 T@fy
T Hteh M T ey STfee 2

Il
STk SAfer ot Aot ferfiTse Bt & ST s S1o fiversh = firsi gy SAToRT AT TR ST TR SEAT

aTft & I AT T TE=H It 8| SR A1 el 7 Tt it et 22 T, Hiea 7 s i
STV 3 W AT THaT &1 71 Bl & AT of 39 a1 o it Fit et & fof 71, e 37 A et
Al TR o 3= BT 8| TeRRTIaTET o WHE TSeh! o aTeh diq ool ST A1 B ST & ST s/geT
FH SO A 8, 3T: SAhT ATV H e ST ST 1 AT, TH - STt ot eafeiai s g
FI SThT HHTATEMT o 1T T TohamehatTd il

fsraeReTTa 10.8—31Tey, T W (Fevi feramereta)
7 ToramshetTy fRrereh g e et wve foramenatt o &9 H & sht dqfel sht St 2|
1. Ueh Hie3d U @I it fafi=s Jerit Y eaf e ot Ehl
2. SR HTHAM 100 Hz THY| & T FoE R e g
3. 3TN T T IR 100 Hz S€Td 8T 1000 Hz T of ST 3R 0 IS foh el
Tor yepm afafda ardt 22
4. ST ST &I 50 Hz T FARYT ST 3R 20 Hz T 7T 36 A T HH Hd

A~ | ST TRt AT el oh g T2l T 2
@ 7T | HEAT 9




©
Al T — HATHTEIOT T SFTANT 99

FT AT Gt AT T G Tk 87 WIS SR S AT o shael T Wi
ww@m% %WWWWJ&WW@WWW
20 Hz & 20000 Hz (20 kHz) G BIdT 21 Y I8 IRE Icish oafed & forg fir= grar
& 3T 1] gfg % @Tr 7edT 81 20 Hz § W AR aTell eaf aOm i srassa aal
(infrasonic waves) gd © Stelteh 20 kHz & 3111 STIRT aTefl €af- ai sl utrsrss
aar (ultrasonic waves) FEd Bl AT AT eaf-ay AT W wﬁaﬁ?ﬁ@m%
T FS TR G T 8| o, Torfoerat, Twmes ST St Tsed T o g7 9ed &
STeTfep BTefT TS T i G o &

MEIGGL

n@m"raﬁ %ﬁa@ﬁ%mwa‘m%ﬁﬁw(loudness)aﬂaqﬁfﬁ?ﬂél At
HTATH AT ST ST ToIe GATE it & STelieh A ST 6T eat efie gATE v 2
SIH S8 & e A W gL STd & o8-8 Sl sh JefeTd d It STl 2

T ATST | JeTeAdT ST dlerdT ITeat ol ST T=: 398 {1 his e T ot foram
ST B U e Uk HT= 2 T R STelfeh TeTerdT ST shl 2o &7ar u¥ f1fT ahteft B

B o v e

" o s T 2R (4B B 2 4 g A, 9 o o e
F dB 1 B €, AT ST THTHT 60 dB i Elelt 8 GET A STeAereh Jaied ealf, S — vera <t
&A1 100 dB & 37fereh 8 Tkt 21 Sforeret Tt & oiet-wft afg & +ft et o & siga 1ok afg & st 21

{5 AT BT T I T (noise) FHeT STl €| S TGO Teh 7T HHE 2| SAgifera
ATt ¥ S & Al T o T9 H foreive deentet o foTu Tt T, g it gar evar i
ST X EehdT 2| STEehIet Ok STt St a1 Yol §, G ohl &1 3 81 Eehdl & STEehT TS0 srerar
AT T SUANT ek fohT ST HehelT 2| SIT0T GTE TS T a0 TeTeh A ohT SUNT L Tehd & foram
T HTSHIBH, T Ta8e (Amplifier) 3 T M BT & ST 3¢ G H HeTdT Lal & (e o
et- T HIOT L Hehdl B

2, .

WIS, TS, ST T ot

£

N IE T IS el L I & o SR 2raor g1 fopat
a{ﬂﬁ%lwgﬂﬁwlﬁﬂaﬂm%?ﬁ%m(eardmm)m Ffgee
et fereett # 3t 3eq ! @ (For 10.24)) 3 o1 37 stfeerat (1 Foad
Wﬁﬁﬁﬁﬂﬁ%ﬁ%ﬁ?aﬁmﬁﬁ(cochle@ﬁﬁm »
Hordl H FIANA & a1 & ST Hiedwh 0o gad of SRl S | | =

AR At o ®9 5 LT 2
3 T 6t Sufkufa aftash i et & 3qm i foen ght=a o 10,2479 % 9 F1 T
T Ewel ST 8| T O ik (o6 o o1 o et bl Tt § T, AR 3T

AT AT T SR A TS Al o Hed GEH TH ST (Y1: U6
The o BTG YT | i H) o AT 9T I AT T il & fob & shal & 3118 82

Tty Siq - & & g 8 | ST wosfora S7ot I8 o wTearm § S ol ST et
& STaIfoh w5 IS o IR 3 TRT o A o6 Forg ot S8 371 81t 2



@@51 Frsra-aer

ToheT ST bl e T T e &, Sl — T foyst
mmﬁmwwﬁ(ﬁmozsww&?w U
aﬁ%@mnﬁﬁméﬁaﬁ@ﬁaaﬂwmote)(f%ﬂ
10.25 @) fraw sTafd 3R Seaat Al & dars m
grar = fored fmam smafa Elﬁﬂffx’&:l'@ﬁ (fundamental
frequency) TR ==K AT hi RS (overtones)
T ST & i feTeht Uoh 16 ST g@E e ioid 4d 8
1 50k g ) e T A 1 S 0 3 10.25— (%) ST S 12 AT
< S . i<l ST §Q =i g7 37K (@) T
STl Q-G STER, S — S, Teh Rl AT el SN A it
T T S T E A e S & o o ey
qersh ST ST Bt 81 56 70T BT €A f-RTUTT (Timbre) T STTT 81 I ATERA o TR, Taref 37
T 9 90X ST 2 ST STTRReaeht o WiemT TR dfterar =il e shid 2
3752 (octave) UH &I TH ol o WEF oh SFeTet & TSTH ok shl He ATl gEL <Al et STl
1 31 7T Bt @ (IR 6 feIq — 200 Hz 37X 400 Hz)

ATHR-T =T

T T R THTIT T T THTE o WS o foTT TR ahT I st
CERT T §HT| §781 darell I JETH SE WA dTeT reil 6t
ma‘guﬂaﬁ%m%mmﬁs&wwaﬁw&wwﬁm%&
Wm%aﬁtwws%ﬁ%mﬁﬁaﬂﬁﬁ%mﬁwm|

dee (e 10.26) 31 GETH S WA ATA-aml ok @rereiy
YTl % g W Ueh Il gea BT © S @Iel wed 8| a8
¢TeSlT U o hUHT ohl UNEldd o adT 2 398 3 9T 47 fafer
TR T TG, ST Ieq L 1T & TATET, TR R 5 ag
T YT Tl & S S AT AT FaAi H I e el 2| e 10.26— aac—ﬁsmsha

‘\{g

10.7 &f /T U=

e | eaf it S A g Selt srunsli @ e aTgd wfle Hehdt €1 38 eafy T wrade
(reflection of sound)EI'ET\_ﬂ'l?lT%l A< TEd o 3eal [HEET T T it § ST AT
STl o ToTQ WHE 9| e o AT T qurare sht feemmd A1ga foig o wrerdss I
(reflecting surface)a RIS 3 HTe TH SHI0T ST & 3T qrafera femor, rfiredsr 3
TrEtad fRoT 3 T Uk B aa § 2T Bid ) S o e 1 Sed dTHT 3eTe
gfaeats (echo) 2

@ 7T | HEAT 9




10.7.1 fqeafs
afe & forelt vela, TSt g STera ot Tiel ARt o ST foetTd & A1 a1 o a5 qeaTd
Hﬁ@ﬁ?:gﬂ'ﬁ%ﬂﬁ%lﬁﬁwﬁ(echo)%wﬁww%lq—éa—é%ﬁ%ﬁ
Torelt T ferd = o 3l 753 W I fid €It S ITH aTad AT 2

sfcreafat ek T T el Gt STt 2| Foreft B1e et o S & qwafdd et gat
3t AT 1 St € o g witaen 3@ 9o eafy & gurek € e o umar 21 afe gEe
I qoh Tga aTel] a1 el o Wed o1 A STaeT HH-4-FA 0.1 §ohe 81 a1 87 I
Tore-fot et o & 1 g Wl €1 ATe 78 A SAqUS 0.1 Hohe o % 81 I 8H 3¢ &I
&Y Y ST ek TEl &= T

0.1 Hehe T I TH TH I8 TLeIcieh TTe hl =ZITqH Gl shT STTAT TR H FETT HTdl
2, STt & g wfaeafy s & wehelt 21

At T A 1 =T 340 m s W AT 0.1 kg 7 e g0 O o1 718 gl et —

== x THT=340m s x 0.1 s=34.0m

AT EITSTT foh 34 m o8 et 0 & S el 379 Bl U Grelcioh TaTe oo STt 19 A1
T T A BT ST G o Forg =pam gt seeht et S1fd 17 m Ent

FI AR faerdt gae w1 watdd st & gafay 34 I Ieq=1 SlaeatT
A T GATE <l 8 FIAA Hde, ST — HIS FHUS o s, Tl 1 SRV FL AT
&, Safer Tradt wae eafy o fafim fewmedt § wefifofa o ot &1 Xt fofa & wfheaft
TS TG H GATS ALY <]
IETEAUT10.5 — T Ueh WAt AT H ATl S1S1d & ST 0.5 Heh GRalTel SATTeh! Acreat =
AT <t 81 Afe Ay At oY =Tt 340 ms ' R A S & STt g 31 i
ST — &3 ER T SR 199 3T §, 38T
s %aﬁa?r%;axw _ 340ms2-1x0.5s,=

[ﬁj it 3R TaTgY

85m

12, foreft o 7 srarvarh @ 6 witreaf et Scarsiv o -8 0.2 Hohe 0veTd TS 3| Weden
e oh ZIFH Tehef1 gl o Tl ST <1 $Heh ol o sht =ITet shi 319 343 m s~ W TS|

10.7.2 SO
uft-sheft forelt 12 it 3 G9TTR 8 3o eaf e @ 31 a1 qEfdd it &l 81 31
TG TS ok ShI0T Eaf, B o &a &1 ST oh qvaTd ff @ T qe GAT ot et 2l 39
roico) ST (reverberation) FEd 2l

Ig e 2T © S fafir gaet & wrafdd safat 0.05 e & 7 guaiaid 3§ gan
FHT qh TEE ol

HTY(eh FHTTRT SR SIS H1-AE Bl shl ATEQehAT oh SR S8 ThTL ST ST @ foh
I I ATTEAT T oI 2| SHH ST e T R TS0, Fid qefm =7 et
=1 TorT forspfcr o Tove 9 whd! €|




wfceats wenfirea sl 7 St & ST eaf s 37 foehd & TRt 2|

@ Rrrrar-a=

W Hied forger o HedehTeli ATeqehill T edi-eh §HE o TR UL 3o THIEhT b (A7 foham| Ftiesh o
ST feor Wit Tiiet TSt sht HHTe Tierll 1 SAMehed ST G &) S8eh! foIIT T o sHor effei-off
FagETee ot foremre e & S o g At 2

10.8 TR TAT AN TN IR ITeh FATTART
mm%aﬁmaﬁmﬁwﬁwﬁ%ﬁaﬁwﬁwﬁ%ﬁaﬁ Terfercar aor Menfiehy §

aﬁmn%auﬁmqaﬁ%l
(@) S
— (e ST e o et e S )
p . | ST =Bt welT T H fehat ST 1 )
ez qqt p— . C— e
— (Infrasonic waves) REEEED ?ﬂw e ERﬁ% e
(20 Hz & ) | T 31 gl ofsft ot oef A el €
(o STt 3 stiafier Shit o s T e
JP—. (it 3 fow sremaT ot (ST (S SFegraiIETh! shed ©) )
(Sound waves) [ (R S e | L[ty s o gt v f e e |
|3 & R frreprfira 1 @l )
r — St & STegite AfeeT quT Gaevia e % |
— (Ultrasonic waves) W okt w8 ST
G i b  (Fofor s ot e e § g 41 7 |
| SIS 6T et A H 3| )
—(wﬁﬁ%mmaﬁrﬁwwmwﬁ A
Rl )
10.8.1 SIfareaf= g €= frerivor
=TeE FrRmer Sfta 8§ S SiER & 3ed gu femr T T

a:pa:q-rgﬁmqﬁ foreft o & e ot R A et o o §
s e off 2| Jferepier THIIES TUHST AU % BI-BI We
1 e JeqfSid d & ST HATE-ITE 6 FEGHAT § wWrEfd
S 21 ST &) wfreafat i ST =EeS S
S 3 31 ot ferfer st e e & 8 (R 10.27)
wg,ﬁ(grﬁ-q-? TETd At T o HETdT o oS HEAE e A i
AR I Al
(echolocation) F&d Bl TWMES! & SAMNEd R 10.27— Jwres) gry gfaeaf R
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